Abstract
contribute to a loss of genetic diversity (Cornuet and Luikart, 1996; Young et al., 1996) . The 45 loss of genetic diversity associated with demographic decline can affect the viability of the 46 population in short term (Keller and Waller 2002) and limitations in the species' ability to 47 respond to the changing environment in long term (Young et al 1996) . 
95
The Aso region is located in central Kyushu, south-western Japan (Fig. 1) (Hotta, 1974) , and has high grassland plant species diversity. However, due to Table 1 and Table 2 , respectively. Genomic DNA 141 was extracted using a modified CTAB method (Milligan, 1992) . Pkiu135, Pkiu208, Pkiu212, and Pkiu227. We designed three additional microsatellite primer 145 pairs, Pkiu593, Pkiu627, and Pkiu965 (Table A. 
165
Recent bottlenecks in the populations were evaluated by BOTTLENECK ver. 1.2.02 166 (Piry et al., 1999 
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STRUCTURE analysis indicated that populations of P. kiushianum are divided into 254 distinct genetic clusters (Fig. 2) . The ΔK value representing the hierarchical approach for 255 STRUCTURE analysis was clearly the highest at K = 3 (Fig. 2b) . Thus, K = 3 was the 256 uppermost hierarchical level of genetic structure. Meanwhile, although the variance of log 257 likelihood among runs was high, and the results of membership analyses were unstable and 258 multimodal among runs at K ≥ 5 (Fig. 2a) , the variance of log likelihood among runs was low 259 and no multimodalities were detected at K = 4. Therefore, K = 4 also yielded meaningful results.
260
Consequently, the results obtained with K = 3 and K = 4 are shown herein (Fig. 2c) . When K = 3, 261 individuals were clearly divided into 3 clusters. Wild populations W1, W2, and W3, wild 262 populations W4 and W5, and ex situ populations E6 and E7 were assigned to cluster I, cluster II, 263 and cluster III, respectively (Fig. 2) . The F values of clusters I and II were lower than that of 12 cluster III, and the expected heterozygosity of cluster I, II, and III was 0.46, 0.43, and 0.38, 265 respectively (Fig. 2) . These results suggested that ex situ populations have undergone larger 266 genetic drift compared to the wild populations. When K = 4, cluster II at K = 3 was divided into 267 2 clusters, cluster II-a, and II-b (Fig 2) . The F value of cluster I was low, cluster II-a was (Fig. 3) , although the number of individuals 282 in each of the two ex situ populations was approximately 100. The assignment probability of 283 wild clusters of simulated ex situ populations peaked when the number of seeds transferred 284 from wild to ex situ populations was 1600 (Fig. 3) . To achieve ex situ population genetic 
357
were established using seeds collected from populations W2 and W3, these populations were 358 not clustered together in the STRUCTURE analysis (Fig 2) . These results also suggest that two 
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In general, using local seed sources to maximize local adaptation and prevent out 389 breeding depression is recommended in the restoration of endangered species (Mijnsbrugge et 
